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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations. 

Copies  of  these  guidelines  may  be  obtained  from  the  Office  of  Chief  of 
Engineers,  Washington,  D.C.  20314.  The  purpose  of  a  Phase  I  Investigation 
is  to  identify  expeditiously  those  dams  which  may  pose  hazards  to  human  life 
or  property.  The  assessment  of  the  general  condition  of  the  dam  is  based 
upon  available  data  and  visual  inspections.  Detailed  investigation,  and 
analyses  involving  topographic  mapping,  subsurface  investigations,  testing, 
and  detailed  computational  evaluations  are  beyond  the  scope  of  a  Phase  I 
Investigation;  however,  the  investigation  is  intended  to  identify  any  need 
for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  con¬ 
dition  of  the  dam  is  based  on  observations  of  field  conditions  at  the  time 
of  inspection  along  with  data  available  to  the  inspection  team.  In  cases 
where  the  reservoir  was  lowered  or  drained  prior  to  inspection,  such  action, 
while  improving  the  stability  and  safety  of  the  dam,  removes  the  normal  load 
on  the  structure  and  may  obscure  certain  conditions  which  might  otherwise  be 
detectable  if  inspected  under  the  normal  operating  environment  of  the  struc¬ 
ture. 


It  is  important  to  note  that  the  condition  of  a  dam  depends  on  numerous 
and  constantly  changing  internal  and  external  conditions,  and  is  evolution¬ 
ary  in  nature.  It  would  be  incorrect  to  assume  that  the  present  condition 
of  the  dam  will  continue  to  represent  the  condition  of  the  dam  at  some  point 
in  the  future.  Only  through  frequent  inspections  can  unsafe  conditions  be 
detected  and  only  through  continued  care  and  maintenance  can  these  conditions 
be  prevented  or  corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  Guidelines,  and 
Spillway  Test  flood  is  based  on  the  estimated  "Probable  Maximum  Flood"  for 
the  region  (greatest  reasonably  possible  storm  runoff),  or  fractions  thereof. 
Because  of  the  magnitude  and  rarity  of  such  a  storm  event,  a  finding  that  a 
spillway  will  not  pass  the  test  flood  should  not  be  interpreted  as  neces¬ 
sarily  posing  a  highly  inadequate  condition.  The  test  flood  provides  a 
measure  of  relative  spillway  capacity  and  serves  as  an  aide  in  determining 
the  need  for  more  detailed  hudrologic  and  hydraulic  studies,  considering  the 
size  of  the  dam,  its  general  condition  and  the  downstream  damage  potential. 
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Name  of  Dam: 

State  Located: 

County: 

Watershed: 

Stream: 

Date  of  Inspection: 

Assessment 

Examination  of  available  documents  and  a^visual  inspection  of  the  dam  did 
not  reveal  any  conditions  which  constitute  an  Immediate  hazard  to  human  life 
or  property.  However,  several  deficiencies  were  noted  which  should  be  eval¬ 
uated  and  remedied. 

The  most  serious  deficiency  was  a  lack  of  a  safe,  suitable  access  to  the 
operating  mechanism  for  the  low-level  outlet.  In  the  event  of  an  emergency 
at  the  dam,  it  would  be  extremely  difficult  to  dewater  the  reservoir  under 
present  conditions.  The  operating  condition  of  the  outlet  works  is  also  in 
question. 

The  spillway  could  not  be  examined  closely  due  to  lack  of  access  and  be¬ 
cause  discharge  was  occurring  over  the  weir.  A  more  detailed  investigation 
of  the  dam  and  outlet  is  recommended  during  a  low  flow  period.  The  investiga¬ 
tion  should  be  commenced  within  six  months  of  the  date  of  notification  of  the 
Owner.  The  results  of  such  an  investigation  may  indicate  the  need  for  a 
stability  analysis  of  the  structure.  The  analysis,  and  any  remedial  measures 
deemed  appropriate  as  a  result  of  the  investigation  should  be  completed  with¬ 
in  12  months. 

The  hydrologic/hydraulic  analysis  performed  indicates  that  the  spillway 
does  not  have  sufficient  capacity  to  discharge  the  peak  outflow  from  storms 
exceeding  7.5  percent  of  the  Probable  Maximum  Flood  (PMF).  During  a  one-half 
PMF  storm,  the  abutments  of  the  dam  would  be  overtopped  by  13  feet.  A  high 
tailwater  would  provide  stability,  and  failure  due  to  erosion  is  unlikely. 

If  the  dam  did  fail  during  a  one-half  PMF  storm,  the  additional  flood  water 
would  not  significantly  increase  the  hazard  to  downstream  areas  that  would 
exist  prior  to  failure.  'Therefore,  the  spillway  is  assessed  as  inadequate. 

Since  the  spillway  already  extends  across  the  full  width  of  the  gorge, 
there  is  no  way  to  effectively  increase  its  length  or  capacity.  In  addition, 
it  should  be  noted  that  even  if  the  dam  did  not  exist,  downstream  flooding 
would  occur  during  large  storm  events  due  to  the  configuration  of  the  bedrock 
channel . 
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Other  deficiencies  as  outlined  below  should  be  corrected  within  12  months 
of  the  date  of  notification  of  the  Owner: 

1.  The  operating  condition  of  the  sluice  gate  on  the  low-level  outlet 
should  be  tested  and  repaired  as  necessary  for  dependable  operation. 

2.  The  deteriorated  concrete  on  the  abutments  should  be  repaired,  a>nd 
the  brick  facing  replaced  or  repaired  as  necessary. 

3.  Vegetation  growing  on  the  abutment  should  be  removed. 

4.  The  concrete  sill  on  the  weir  should  be  repaired  to  prevent  further 
leakage  beneath  it. 

5.  Any  open  Joints  in  the  spillway  should  be  repointed,  particularly  in 
the  area  of  heavy  efflorescence. 


6.  An  emergency  action  plan  should  be  developed  for  the  notification 
and  evacuation  of  downstream  residents. 


Edward  M.  Greco,  P.E. 

Project  Manager 

Metcalf  &  Eddy  of  New  York,  Inc 
N^rjbrk  Registration  No.  47463 

Georg^f Pul  ton," 

Vice  President 

Metcalf  &  Eddy  .of  New  York,  Inc. 
Neiw  Yprk  Ro^isorawon  No.  22390 


Approved  By: 


W.  M.  Smitjif,  Jr. 

New  York  District  Engineer 
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SECTION  1:  PROJECT  INFORMATION 
1.1  GENERAL 


a.  Authority 

The  Phase  I  inspection  reported  herein  was  authorized  by  the  Department 
of  the  Army,  New  York  District,  Corps  of  Engineers,  to  fulfill  the  re¬ 
quirements  of  the  National  Dam  Inspection  Act,  Public  Law  92-367. 

b.  Purpose  of  Inspection 

This  inspection  was  conducted  to  evaluate  the  existing  conditions  of  the 
dam,  to  identify  deficiencies  and  hazardous  conditions,  to  determine  if 
these  deficiencies  constitute  hazards  to  life  and  property,  and  to 
recommend  remedial  measures  where  required. 

1.2  DESCRIPTION  OF  PROJECT 


a.  Description  of  Dam 

The  Sixmile  Creek  Dam  is  a  reinforced  concrete  arch  dam  with  brick 
facing.  Two  outlet  conduits  and  a  water  supply  main  pass  through  the 
toe  near  the  right  (east)  abutment  of  the  dam. 

The  spillway  is  approximately  65  feet  long,  constructed  as  a  circular 
arch  with  radius  of  60  feet  in  the  downstream  direction.  The  upstream 
face  of  the  spillway  slopes  at  45  degrees.  The  maximum  height  of  the 
spillway  is  31  feet  from  the  original  stream  bed  to  the  crest.  The 
narrow  concrete  abutments,  9  and  12  wide,  stand  approximately  5.5  feet 
above  the  crest  of  the  weir. 

The  dam  was  constructed  across  the  narrow  bedrock  gorge  through  which 
Sixmile  Creek  flows.  The  foundation  extends  to  sound  rock,  approxi¬ 
mately  5  to  6  feet,  to  a  maximum  18  feet  below  the  stream  bed.  Frac¬ 
tures  in  the  bedrock  below  the  foundation  were  sealed  by  vertical  drill 
holes  filled  with  compacted  clay.  The  arched  weir  was  constructed 
using  a  single  course  of  vitrified  shale  brick  to  form  the  upstream 
and  downstream  walls.  The  brick  facing  was  then  reinforced  in  stages 
with  steel  bands  set  in  mortar,  before  the  concrete  was  added  to  the 
interior.  The  concrete  abutments  of  the  dam  are  also  faced  with  brick. 

A  5-foot  diameter  cast-iron  culvert  at  the  toe  of  the  spillway  serves 
as  a  low-level  outlet.  Under  normal  operating  conditions,  flow  through 
the  culvert  would  be  controlled  by  a  sluice  gate  at  the  outlet  end. 

The  gate  control  mechanism  is  visible  on  the  right  abutment. 
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The  remains  of  the  intake  structure  for  the  water  supply  system  are 
located  in  the  reservoir,  upstream  of  the  dam.  It  consists  of  a  gate¬ 
house  and  wet  well  constructed  as  a  concrete  block  superstructure  on  a 
brick  foundation.  The  intake  to  the  wet  well  is  a  rectangular  opening 
with  a  trash  rack,  located  at  the  base  of  the  structure.  A  24-inch 
diameter  water  main  extends  from  the  wet  well,  through  the  toe  of  the 
spillway,  and  along  the  downstream  channel.  An  8-inch  diameter  blowoff 
pipe  also  extends  from  the  wet  well  to  the  downstream  face  of  the  spill¬ 
way. 

There  are  no  longer  any  gate  control  mechanisms  inside  the  abandoned 
gatehouse.  The  remains  of  several  rack  and  pinion  mechanisms  can 
be  seen  on  the  right  abutment  of  the  dam,  but  their  function  is  un¬ 
known. 

A  low  concrete  ogee  weir  spans  the  stream  channel  about  500  feet  down¬ 
stream  of  the  dam,  creating  a  large  stilling  basin  in  the  natural 
bedrock  channel . 

b.  Location 

The  Sixmile  Creek  Dam,  known  locally  as  the  Thirty-Foot  Dam,  is  located 
between  Routes  79  and  119,  approximately  1  mile  upstream  (southeast)  of 
the  City  of  Ithaca. 

c.  Size  Classification 

The  dam  is  a  maximum  36.5  feet  high  at  the  abutments  and  has  a  storage 
capacity  of  287  acre-feet.  Therefore,  the  dam  is  in  the  small  size 
category  as  defined  by  the  "Recommended  Guidelines  for  Safety  Inspec¬ 
tion  of  Dams". 

d.  Hazard  Classification 

The  dam  is  classified  as  "high"  hazard  due  to  the  presence  of  commercial 
and  residential  development  adjacent  to  the  stream  bed  in  the  City  of 
Ithaca,  about  1  mile  downstream. 

e.  Ownership 

The  dam  is  owned  by  the  City  of  Ithaca  and  formerly  operated  by  the 
Department  of  Public  Works/Water  and  Sewer  Division.  Mr.  Philip  Cox, 
City  Engineer,  was  contacted  concerning  inspection  of  this  dam.  His 
address  is:  City  Hall,  108  Green  Street,  Ithaca,  New  York,  14850. 

f.  Purpose  of  the  Dam 

The  dam  was  constructed  by  the  Ithaca  Water  Co.  to  create  a  water  sup¬ 
ply  reservoir.  Although  no  longer  in  use  as  a  water  source,  the  reser¬ 
voir  was  used  in  the  past  as  a  backup  supply. 

g.  Dam  and  Construction  History 

The  dam  was  constructed  in  1903  for  the  Ithaca  Waterworks  Company,  and 
was  subsequently  taken  over  by  the  City  of  Ithaca  for  water  supply. 

Plans  and  construction  specifications  were  prepared  by  G.S.  Williams, 
who  also  supervised  the  construction  of  the  dam  by  Tucker  &  Vinton, 

Inc.,  of  New  York  City.  A  detailed  discussion  of  the  design  and  con- 
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struction  history  of  this  dam  is  available  in  Paper  No.  981  of  the 
Transactions  of  the  American  Society  of  Civil  Engineers.  The  relevant 
sections  of  this  article  have  been  included  in  Appendix  E. 


h.  Normal  Operation  Procedures 

There  is  no  normal  operating  procedure  at  the  dam,  and  most  of  the  oper 
ating  equipment  is  either  damaged  or  missing.  The  last  time  the  water 
main  was  used  was  in  1959,  when  the  Ithaca  Reservoir  at  Potters  Falls 
Dam  was  drained  to  facilitate  maintenance  work. 

1.3  PERTINENT  DATA 


a.  Drainage  Area  (Sq.  mi.)  47 


b.  Discharge  at  Dam  (cfs) 

Concrete  spillway,  water  surface  at  top  of  abutments  2,599 

Low-level  outlet,  water  surface  at  crest  of  spillway  687 

c.  Elevation  (Plan  Datum,  approximately  equal  to  USGS  Mean  Sea  Level 
minus  382) 

Top  of  Dam  206.5 

Crest  of  Spillway  201 

Outlet  invert  of  low-level  outlet  pipe  170 

d.  Reservoir  Surface  Area  (acres) 

Top  of  Dam  20 

Crest  of  Spillway  20 

e.  Storage  Capacity  (acre-feet) 

Top  of  Dam  397 

Crest  of  Spillway  287 


f .  Dam 

Concrete  arch  spillway  and  abutments 

g.  Spillway 

Concrete  arch,  curved  weir  with  concrete  abutments; 
Length  of  weir:  (ft) 

Length  of  abutments  (ft):  (east  abutment) 

(west  abutment) 


65 

12 
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Low  Level  Outlets 

1.  One  60-inch  diameter  cast-iron  culvert  with  sluice  gate  at  out¬ 
let  end. 

2.  One  8-inch  diameter  blowoff  pipe  from  intake  tower. 

3.  One  24-inch  diameter  cast-iron  water  main,  no  longer  functional 


SECTION  2:  ENGINEERING  DATA 

2.1  GEOTECHNICAL  DATA 

a.  Geology 

Sixmile  Creek  Dam  is  located  in  the  Southern  New  York  Section  of  the 
Appalachian  Plateau  physiographic  province.  The  bedrock  in  this  area 
consists  of  shales,  siltstones,  and  sandstones  that  have  been  uplifted 
and  gently  folded  into  regional  basin  structures.  The  bedrock  at  the 
dam  is  a  dark  gray,  thin-bedded  shale  with  prominent  vertical  joints 
that  form  the  steep  walls  of  the  gorge  below  the  dam.  A  review  of  the 
"Geologic  Map  of  New  York"  indicated  that  there  are  no  faults  in  the 
vicinity  of  the  dam. 

Surficial  soils  in  the  area  are  the  result  of  glaciations  during  the 
Pleistocene  Epoch,  the  last  of  which  was  the  Wisconsin  Glaciation. 

b.  Subsurface  Investigations 

There  are  no  records  of  any  subsurface  investigation  for  Sixmile  Creek 
Dam.  Continuous  bedrock  outcrops  are  visible  at  the  abutments,  and  in 
the  downstream  channel  of  the  dam. 

2.2  DESIGN  RECORDS 

The  only  engineering  data  available  are  included  in  the  ASCE  Transactions 
Paper  No.  981  (see  Appendix  E).  No  other  design  records  were  available. 

2.3  CONSTRUCTION  RECORDS 

The  dam  was  constructed  in  1903  by  Tucker  &  Vinton,  Inc.  There  is  some 
correspondence  available  concerning  the  construction  (see  Appendix  E). 

The  design  engineer,  G.S.  Williams,  supervised  the  construction.  The 
most  significant  change  in  the  original  design  was  that  the  spillway 
height  was  reduced  from  the  proposed  90  feet  to  30  feet. 

2.4  OPERATION  RECORDS 

No  operation  records  are  available  for  this  structure. 

2.5  EVALUATION  OF  DATA 


Information  used  for  the  preparation  of  this  report  was  obtained  from 
the  Department  of  Environmental  Conservation  files  and  from  the  City 
of  Ithaca,  Department  of  Public  Works/Water  and  Sewer  Division.  The 
information  available  appeared  to  be  reasonably  accurate.  A  description 
of  the  design  and  construction  of  the  dam  written  by  the  design  engin¬ 
eer  on  the  project  provided  the  most  useful  information. 
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SECTION  3:  VISUAL  INSPECTION 


3.1  FINDINGS 

a.  General 

A  visual  inspection  of  Sixmile  Creek  Dam  was  conducted  on  July  9,  1981. 
The  weather  was  sunny  with  the  temperature  in  the  80' s.  The  water 
level  at  the  time  of  the  inspection  was  slightly  above  the  crest  of  the 
weir. 

b.  Dam 

Inspection  of  the  spillway  and  abutments  was  hampered  by  the  discharge 
over  the  weir,  and  by  the  lack  of  access  to  the  gatehouse,  the  abut- 
mnets  and  to  the  toe  of  the  spillway. 

The  downstream  face  of  the  weir  appears  to  be  in  fair  condition.  Some 
patches  of  efflorescence  could  be  seen,  but  for  the  most  part  the  brick 
work  is  intact,  with  only  a  few  open  joints.  The  crest  of  the  weir  was 
clear  of  debris.  Besides  the  flow  over  the  crest,  water  could  be  seen 
leaking  beneath  the  concrete  sill  on  the  weir. 

The  concrete  and  brick  abutments  are  in  fair  to  poor  condition.  At  the 
right  abutment,  the  brick  pavement  on  the  visible  downstream  corner  is 
eroded,  and  the  underlying  exposed  concrete  is  heavily  spalled.  The  re 
maining  brick  work  on  this  abutment  is  in  poor  condition,  with  open 
joints  due  to  missing  mortar,  and  heavy  efflorescence.  Some  vegetation 
is  growing  on  the  abutment  at  the  contact  with  the  bedrock  cliff.  The 
left  abutment  is  in  similar  condition. 

c.  Low-Level  Outlet 

The  remains  of  a  set  of  rack  and  pinion  mechanisms  are  visible  on  the 
right  abutment  of  the  dam,  however,  due  to  lack  of  access  to  this  area, 
their  condition  could  not  be  determined.  They  did  not  appear  to  be 
operational  and  their  function  is  unknown. 

At  the  time  of  the  inspection,  the  low-level  outlet  pipe  was  mostly  sub 
merged  and  the  sluice  gate  was  apparently  closed 

The  cast-iron  stand  and  gate  stem  on  the  right  abutment  which  operates 
the  low-level  outlet  has  reportedly  not  been  used  in  about  20  years. 
There  is  no  operator  on  the  gate  stand,  and  the  stem  which  extends  to 
the  sluice  gate  is  bent.  Again,  lack  of  access  to  this  area  prevented 
a  thorough  inspection  of  the  equipment. 

d.  Gatehouse 

The  gatehouse  is  in  fair  condition,  with  no  obvious  signs  of  settlement 
or  displacement  of  the  concrete  blocks  which  form  the  superstructure. 

A  few  open  joints  were  visible  between  the  blocks,  and  much  of  the 
surface  is  pockmarked  by  weathering  and  presumably  by  vandalism.  The 
brick  foundation  which  was  visible  above  the  water  line  appeared  to  be 
in  good  condition,  with  the  brick  work  intact. 


There  is  no  walkway  leading  to  the  gatehouse  from  either  the  abutment 
or  the  rock  cliff  above  the  reservoir.  The  gatehouse  has  been  abandoned, 
the  door  is  gone,  and  no  gate  valve  stems  or  other  operating  equipment 
rema i n . 

e.  Downstream  Channel 

The  stilling  basin  below  the  dam  is  generally  clear  of  debris.  However, 
the  banks  of  the  channel  are  very  steep  and  overgrown  with  trees  with¬ 
in  this  area.  Many  of  the  trees  have  overturned  as  the  banks  were 
eroded,  and  now  overhang  the  stilling  basin. 

The  24-inch  water  main  is  supported  by  concrete  blocks,  and  is  partially 
submerged  in  the  stilling  basin.  The  pipe  is  no  longer  in  use,  and  due 
to  washouts  farther  downstream,  it  is  no  longer  connected  to  the  fil¬ 
tration  plant. 

Tne  ogee  weir  which  forms  the  stilling  basin  is  in  fair  condition.  The 
right  wing  wall  exhibits  some  spalled  concrete  at  the  water  line,  and  a 
vertical  crack  down  the  middle.  Some  leakage  is  occurring  beneath  the 
wall  at  the  interface  with  the  exposed  bedrock  surface.  The  concrete 
work  on  the  weir  itself  is  in  fair  condition,  with  only  minor  spalling 
evident  along  horizontal  cracks  and  vertical  construction  joints. 

Horizontal  outcrops  of  shale  occur  at  the  base  of  the  ogee  weir  and  in 
other  areas  farther  along  the  stream  bed.  Just  beyond  the  weir  the 
high,  steep,  rock  walls  of  the  gorge  are  reduced  to  low-lying  slopes 
covered  with  trees. 

f.  Reservoir  Area 

The  reservoir  area  is  partially  contained  by  the  nearly  vertical  bed¬ 
rock  walls  which  form  the  gorge.  The  remaining  area  consists  of  steep, 
tree-covered  slopes.  There  are  no  visible  signs  of  instability  in  the 
area.  However,  the  steepness  of  the  slopes,  and  the  reported  siltation 
problems  known  to  occur  within  the  Sixmile  Creek  watershed  would  indi¬ 
cate  that  some  sedimentation  problems  may  exist  in  the  reservoir  area. 

3.2  EVALUATION  OF  OBSERVATIONS 

Inspection  of  the  dam  revealed  the  following  deficiencies: 

1.  Lack  of  access  to  the  spillway,  abutments,  and  gate  stand  for  the 
low-level  outlet,  and  inoperability  of  the  outlet, 

2.  Deterioration  of  the  concrete  and  brick  work  on  both  abutments, 

3.  Vegetation  growing  on  the  abutments,  and  overhanging  the  stilling 
basin, 

4.  Leakage  under  the  sill  on  the  crest  of  the  spillway, 

5.  Some  open  jointing,  and  minor  efflorescence  on  the  downstream  face 
of  the  spillway. 


SECTION  4:  OPERATION  AND  MAINTENANCE  PROCEDURES 

4.1  PROCEDURES 

There  are  no  formal  operating  procedures  for  this  dam,  which  is  no  long¬ 
er  used  for  water  supply  storage.  The  only  flow  occurs  as  uncontrolled 
discharge  over  the  spillway. 

4.2  MAINTENANCE  OF  DAM 

There  is  no  establisned  maintenance  plan  for  this  dam.  Personnel  from 
the  Ithaca  Water  and  Sewer  Division  reportedly  make  periodic  visits 
to  the  site  to  monitor  the  condition  of  the  dam. 

4.3  WARNING  SYSTEM  IN  EFFECT 

No  apparent  warning  system  is  present  for  evacuation  of  downstream 
residents . 

4.4  EVALUTION 


The  operation  procedures  in  the  event  of  an  emergency  at  this  structure 
are  unsatisfactory.  In  addition,  increased  maintenance  efforts  are 
required  to  correct  the  deficiencies  noted  in  Section  3.2. 
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SECTION  5:  HYDROLOGIC/HYDRAULIC 


5.1  DRAINAGE  AREA  CHARACTERISTICS 

The  47  square  mile  (1,498-acre)  watershed  of  Sixmile  Creek  Dam  is 
indicated  approximately  on  the  "Vicinity  Map"  in  Appendix  F.  Topography 
in  the  watershed  is  generally  hilly,  with  slopes  ranging  from  5  to  50 
percent  along  the  primary  drainage  path,  and  from  10  to  35  percent  in 
the  uplands.  Elevations  of  the  hills  which  form  the  drainage  divide 
range  from  680  to  1,400  feet  above  the  level  of  the  reservoir. 

The  watershed  is  comprised  of  agricultural  and  relatively  undeveloped 
open  fields  and  woodlands.  Several  tracts  of  State  Forest  land  are  in¬ 
cluded  in  the  eastern  part  of  the  drainage  area.  The  Town  of  Brook- 
tondale  located  in  the  southern  portion  of  the  watershed  is  apparently 
the  largest  developed  area. 

The  major  stream  draining  the  watershed  is  Sixmile  Creek,  which  for  most 
of  its  length  flows  in  a  steep  bedrock  gorge.  Numerous  tributary 
streams  have  eroded  deep,  subparallel  channels  in  the  hillsides  adjacent 
to  the  creek.  The  somewhat  rectangular  drainage  pattern  is  typical  of 
areas  where  drainage  has  developed  on  jointed  bedrock. 

There  are  few  wetland  areas  within  the  watershed.  The  only  other  sig¬ 
nificant  body  of  water  is  Ithaca  Reservoir,  about  3,000  feet  upstream 
of  Sixmile  Creek  Dam. 

5.2  ANALYSIS  CRITERIA 


The  analysis  of  the  spillway  capacity  of  the  dam  and  storage  of  the  res¬ 
ervoir  was  performed  using  the  Corp  of  Engineers  HEC-1  computer  model. 

The  unit  hydrograph  was  defined  by  the  Snyder  Synthetic  Unit  Hydrograph 
method,  and  the  Modified  Puls  routing  procedure  was  incorporated.  The 
Probable  Maximum  Precipitation  (PMP)  was  21.0  inches  (24  hrs.,  200  sq. 
miles)  from  Hydrometeorological  Report  #33,  in  accordance  with  recommend¬ 
ed  guidelines  of  the  Corps  of  Engineers.  The  floods  selected  for  anal¬ 
ysis  were  50  and  100  percent  of  the  Probable  Maximum  Flood  (PMF)  flows. 
The  PMF  inflow  of  37,350  cfs  was  routed  through  the  reservoir  and  the 
peak  outflow  was  determined  to  be  37,300  cfs.  The  one-half  PMF  inflow 
was  18,670  cfs  and  the  routed  outflow  was  18,640  cfs. 

5.3  SPILLWAY  CAPACITY 


The  spillway  is  a  65-foot-long,  curved  concrete  and  brick  structure 
which  forms  an  uncontrolled,  narrow-crested  weir.  The  abutments  of  the 
spillway  each  stand  approximately  5.5  feet  higher  than  the  crest.  Spill¬ 
way  capacity  to  the  top  of  the  abutments  is  2,599  cfs. 

5.4  RESERVOIR  CAPACITY 


The  normal  water  surface  is  at  or  near  the  spillway  crest  elevation  of 
201  (plan  datum).  Using  information  from  a  1925  report  by  the  New  York 
Department  of  the  State  Engineer  and  Surveyor,  the  impounding  capacity 
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at  this  elevation  is  287  acre-feet  (12,500,000  gallons).  Surcharge 
storage  capacity  to  the  top  of  the  abutments  (El.  206.5)  adds  110 
acre-feet,  which  is  equivalent  to  a  direct  runoff  depth  of  0.9  inches 
over  the  watershed.  The  total  calculated  storage  capacity  is  397  acre- 
feet.  However,  due  to  the  heavy  siltation  rate  in  the  reservoir,  the 
actual  capacity  may  be  much  lower  than  the  calculated  value. 

5.5  FLOODS  OF  RECORD 


According  to  a  1925  report,  the  maximum  flood  at  the  site  of  the  dam 
was  8,500  cfs  in  June  21,  1905.  No  more  recent  flood  records  are 
available. 

5-6  OVERTOPPING  POTENTIAL 


Analyses  using  the  PMF  and  one-half  PMF  storm  events  indicate  that  the 
spillway  does  not  have  sufficient  discharge  capacity.  The  computed 
depths  of  overtopping  for  these  two  events  are  23.2  and  13.0  feet 
respectively,  over  the  top  of  the  dam.  All  storm  events  exceeding  7.5 
percent  of  the  PMF  will  result  in  the  dam  being  overtopped. 

5.7  EVALUATION 


The  hydrologic/hydraulic  analysis  indicates  that  the  spillway  does  not 
have  sufficient  capacity  to  discharge  the  peak  outflow  from  storms 
exceeding  7.5  percent  of  the  PMF.  However,  overtopping  of  the  concrete 
abutments  of  the  spillway  is  not  likely  to  cause  failure  of  the  dam. 
Therefore,  according  to  Corps  of  Engineers  guidelines,  the  spillway 
should  be  assessed  as  inadequate. 

It  should  be  pointed  out  that  during  large  storm  events  flooding  would 
occur  in  the  downstream  commercial/residential  areas  of  Ithaca  even  if 
the  dam  did  not  exist,  because  the  spillway  extends  across  the  entire 
width  of  the  gorge.  Since  there  is  no  way  to  increase  the  length  of 
capacity  of  the  spillway  at  this  site,  the  Corps  criteria  for  adequacy 
of  the  spillway  section  is  not  applicable. 
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SECTION  6:  STRUCTURAL  STABILITY 

6.1  EVALUATION  OF  STRUCTURAL  STABILITY 


a.  Visual  Observations 

The  dam  is  a  double  curvature  arch  dam  constructed  of  concrete  with  a 
facing  of  mortared  brick.  The  base  and  abutments  tie  into  bedrock  that 
is  horizontally  bedded  shale. 

Visual  observation  of  the  spillway  and  abutments  was  hampered  by  dis¬ 
charge  over  the  weir,  and  by  the  lack  of  access  to  the  abutments. 
Although  several  localized  areas  of  efflorescence  were  noted  on  the 
face  of  the  spillway,  no  leakage  was  apparent  through  the  brick  facing. 

A  wet  area  was  noted  in  the  bedrock  wall  downstream  of  the  right  abut¬ 
ment.  This  apparent  seepage  may  be  the  result  of  groundwater  recharging 
at  the  top  of  the  wall  and  moving  along  fractures  and  bedding  planes  in 
the  rock  before  discharging  into  the  stream  channel. 

b.  Design  and  Construction  Data 

A  summary  of  the  design  and  construction  history  of  the  dam  was  prepared 
by  the  Engineer  on  the  project,  G.S.  Williams,  and  has  been  included  in 
Appendix  E.  This  was  the  only  design  or  construction  data  available. 

c.  Evaluation  of  Stability 

A  stability  analysis  of  an  arch  dam  is  beyond  the  scope  of  a  Phase  I 
inspection.  Runoff  from  one-half  the  PMF  would  overtop  the  dam  abut¬ 
ments  by  13  feet.  However,  since  the  dam  is  a  concrete  and  masonry 
structure  with  bedrock  at  the  abutments,  erosion  is  not  likely  to  cause 
failure.  The  high  tailwater  resulting  from  spillway  discharge  and  sur¬ 
face  runoff  downstream  will  provide  stability  to  the  dam  during  the  one- 
half  PMF  storm.  Furthermore,  if  the  dam  were  to  fail  during  such  a 
storm,  it  is  unlikely  to  produce  a  significant  increase  in  the  flooding 
in  downstream  areas  from  that  which  would  exist  prior  to  failure.  For 
these  reasons,  a  stability  analysis  is  not  recommended  at  this  time. 

It  is  recommended  that  the  stilling  basin  be  dewatered  to  permit  a  more 
detailed  investigation  at  the  toe  of  the  dam  under  no-flow  conditions. 
The  purpose  would  be  to  identify  any  conditions  which  may  affect  the 
stability  of  the  structure.  These  conditions  may  include  seepage  at 
the  toe  or  through  the  dam,  and/or  deterioration  of  the  brick  or  con¬ 
crete.  The  results  of  such  an  investigation  may  indicate  the  need  for 
a  stability  analysis  of  this  structure. 

d.  Seismic  Stability 

The  dam  is  located  in  Seismic  Zone  1.  No  seismic  stability  analysis 
was  performed  for  this  structure. 
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SECTION  7:  ASSESSMENT/RECOMMENDATIONS 
7.1  ASSESSMENT 


a.  Safety 

The  Phase  I  Inspection  of  Si xmile  Creek  Dam  revealed  the  following 
deficiencies : 

1.  Lack  of  access  to  the  spillway,  abutment  and  operating  mechanism  for 
the  low-level  outlet, 

2.  Inoperability  of  the  low-level  outlet, 

3.  Deterioration  of  the  concrete  and  brick  work  on  both  abutments  of 
the  dam. 

4.  Vegetation  growing  on  the  abutments,  and  overhanging  the  stilling 
basin. 

5.  Leakage  under  the  sill  on  the  crest  of  the  spillway. 

6.  Some  open  jointing,  and  minor  efflorescence,  on  the  downstream  face 
of  the  spillway. 

The  spillway  capacity  is  inadequate  for  the  peak  outflow  from  storms 
exceeding  7.5  percent  of  the  Probable  Maximum  Flood  (PMF).  During  a 
one-half  PMF  storm,  the  abutments  of  the  dam  would  be  overtopped  by 
13  feet.  However,  failure  is  unlikely  to  occur  because  of  a  high 
tailwater  and  the  concrete  and  masonry  construction  of  the  dam.  Due 
to  the  configuration  of  the  gorge,  there  is  no  way  to  increase  the 
length  or  capacity  of  the  spillway  at  this  site.  The  spillway  is 
therefore  assessed  as  inadequate. 

b.  Adequacy  of  Information 

No  plans  were  available  for  this  structure.  However,  the  information 
provided  in  the  discussion  by  the  design  engineer  was  thorough  and 
appeared  to  be  accurate. 

c.  Need  for  Additional  Investigations 

It  is  recommended  that  a  more  detailed  inspection  of  the  spillway  be 
conducted  during  a  period  of  no  flow  over  the  weir.  In  addition,  a 
close-up  inspection  of  the  abutments  and  low-level  outlet  is  recommended 
as  soon  as  some  suitable  access  is  provided.  The  results  of  such  an 
investigation  may  indicate  the  need  for  a  stability  analysis  on  the 
structure. 

d.  Urgency 

The  investigation  of  the  spillway  section  should  be  undertaken  within 
six  months  of  the  date  of  notification  of  the  Owner.  Remedial  measures 
deemed  appropriate  as  a  result  of  the  investigation,  and  other  deficien¬ 
cies  as  outlined  below  should  be  corrected  within  12  months  of  the  date 
of  notification. 

7.2  RECOMMENDED  MEASURES 


a.  Some  suitable,  safe  access  should  be  constructed  to  the  abutments 
of  the  dam,  particularly  to  the  mechanism  on  the  right  abutment 
which  operates  the  low-level  outlet. 
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b.  The  operating  condition  of  the  sluice  gate  on  the  low-level  outlet 
should  be  tested  and  repaired  as  necessary  for  dependable  operation. 

c.  The  deteriorated  concrete  on  the  abutments  should  be  repaired,  and 
the  brick  facing  replaced  or  repaired  as  necessary. 

d.  Vegetation  growing  on  the  abutments  should  be  removed. 

e.  The  concrete  sill  on  the  weir  should  be  repaired  to  prevent  further 
leakage  through  it. 

f.  Any  open  joints  in  the  spillway  should  be  repointed,  particularly 
in  the  area  of  heavy  efflorescence. 

g.  An  emergency  action  plan  should  be  developed  for  the  notification 
and  evacuation  of  downstream  residents. 
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APPENDIX  A 
PHOTOGRAPHS 
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GATEHOUSE 


LEAKAGE  UNDER  SILL  OF  SPILLWAY 


RACK  AND  PINION  MECHANISM  ON  LOW  LEVEL  OUTLET 
(NOTE  SPALLING  AND  OPEN  JOINTS  ON  ABUTMENT) 


LOW-LEVEL  OUTLETS  AND  WATER  MAIN  AT  TOE  OF  DAM 


-  J 


DOWNSTREAM  VIEW  OF  LEFT  ABUTMENT 
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VISUAL  INSPECTION  CHECKLIST 


1) 


Basic  Data 

a.  General 

Name  of  Dam  Siymilg  Greek-  born 

Fed.  I.D.  #  KW  33^ _  DEC  Dam  No.  7SA-  1\ O _ 

River  Basin  Osu&^o _ 

Location:  Town  I -Hnaca _  County  Tompkins _ 

Stream  Name  Stymili  Greek. 

Tributary  of  Ca^uqo-  Xnlt-i' 

Latitude  (N)  4^ 0  xS~. 5  _  Longitude  (W)  ~Ik>°  2.8-  S  ' _ 

Type  of  Dam  Canc-Tfctg  ex rgh  spilt LO<uy  and  a.bu.-t'me/ris _ 

Hazard  Category  _ C,  -  HigH  \Ja~zord 

Date(s)  of  Inspection  JuU^  ^ .  (461 _ 

Weather  Conditions  •Sunntf  _ 

Reservoir  Level  at  Time  of  Inspection  {(Plan  _ 

b.  Inspection  Personnel  Corgi  Su>cct  (L&a, inald  Borroo  5i*sao  P\exCe 

_ UJAIiomo  Chccchi _ 


c.  Persons  Contacted  (Including  Address  &  Phone  No.)  _ 

Hr.  PhJip  Cc*.,  Ci+u  €f\c\ inggr _ 

Crhf  H- All  ,  l Of  Qrccn  Street _ 

Hfiaga,  Hcu?  Voffc.  Kf SO _ 

ben  In*- nifa _ 

d.  History: 

Date  Constructed  1^03 _  Date(s)  Reconstructed 


Designer  G.  -S.  uhlliams _ 

Constructed  By  Tuc.1 ter  *  Vin+po  37ne-  t  Ucu>  Vofk. 

Owner  CiH|  g-F  |4hada. 

■V  PI  an  #  MS  L  minus  3#*l- 


2)  Embankment 
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(4)  Slope  Protection 


(5)  Surface  Cracks  or  Movement  at  Toe 


d.  Downstream  Slope  NJA 

(1)  Slope  (Estimate  -  V:H)  _ 

(2)  Undesirable  Growth  or  Debris,  Animal  Burrows 


(3)  Sloughing,  Subsidence  or  Depressions 


(4)  Surface  Cracks  or  Movement  at  Toe 


(5)  Seepage 


(6)  External  Drainage  System  (Ditches,  Trenches;  Blanket) 


(7)  Condition  Around  Outlet  Structure 


(8)  Seepage  Beyond  Toe 


e.  Abutments  -  Embankment  Contact 

Concrete.  aboLt-ment s  bedrock  mails  o-f  • 

Bedrock  hoo'Z'O  *  tally}  "  bedcUd  sholis  [siWstanes  /son dsf&ne-s 

u>tHi  vertical  and  hori  ■frzxctu.re  pi  ones 
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(1)  Erosion  at  Contact  flpflg  ViSiblfc 


b.  Condition  of  System 


c.  Discharge  from  Drainage  System 


4)  Instrumentation  (Momumentation/Surveys,  Observation  Wells,  Weirs, 
Piezometers,  Etc.)  t^ond _ 
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5)  Reservoir 


a.  Slopes  V&ru  steey-  sided  bed* t>c£ 


spanned  arcJ,  spAl^o 


.estrvoxr  area  surra 


motkexak  h>  strep*  _  ojeeded  sto* 


b.  Sedimentation  hggi^u  Silf  a  ccumulaticn  rrPcrtrd  in  neservetf' 


c-.  Unusual  Conditions  Which  Affect  Dam  Posters  Falls  boro  ,  located  a ppfb'J 
I  mill  u.p stream  _  also  regulates  trvto  reservoir 


6)  Area  Downstream  of  Dam 

a.  Downstream  Hazard  (No.  of  Homes,  Highways,  etc.)  boconfajo  THrofti 

Si-hxo  ted  \e.ss  4-hao  £  miles  do^nutream _ 

b.  Seepage,  Unusual  Growth  Done.  Visible  -  5 u.frmerqed _ 


c.  Evidence  of  Movement  Beyond  Toe  of  Dam  flopg.  Vfsiblf  -  stxbt 


d.  Condition  of  Downstream  Channel  -fet-o  f rtes  aaor\ront\K 


sin  '  oAberuiii 


aP  debris. 


7)  Spillwayfs)  (Including  Discharge  Conveyance  Channel) 

Concrete  arch  spillway  tor Mo  brvafc  poking _ 

a.  General  ungcn'Kollod  SPiIIojauj  discharge  io~h>  ; 
Sftlltrig  basin  e&  \vc  af  dam  cheated  U/ 
cug^  gtbou-f  500  d.aa)osfm>m. _ 


rfnfigno  chonrel 
loto  Cgnce-eie  Ofree. 


b.  Condition  of  Service  Spillway  4a  ir 


localize 


itches  a* 


ict  -faciirkt  intact  Host  .  ianfs  •fitted 


icett  Sill  cn  crest 


uoOr  s  hati 


\C.!cs  a+  regular  spacing  Ccansfru.ct\ar)  ioinfj 


\cake 


ider  SiU. 


Crest  clear  p4  cUbm 


1 
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c.  Condition  of  Auxiliary  Spillway  Ml 


d.  Condition  of  Discharge  Conveyance  Channel  ■■fld.'fr-  t Mt'ca  bedn>ck. 


in  channel  loeltio  o< 


\r  .  C-honr 


fdrp&fc  sic 


urc  loc 


l<U>'  tu»f 


V&jehnhei  bonks. 

8)  Reservoir  Drain/Outlet 
Type:  Pipe  ^ 
Material:  Concrete 


Conduit 


Other 


Metal  CO- si  Other 


Size: 


(bO-  tmch  df&mctct'  Length  aOP<T>'t-  2-0  ■feet' 


Invert  Elevations:  Entrance  appcr*  <70 
Physical  Condition  (Describe) : 


Exit  opprzy. 
Unobservable 


Material:  Cast  ira 


Joints: 


I  qp  */o  subr 


Alignment 


Structural  Integrity: 


Hydraulic  Capability:  Cxxrit 
is  467  c-fs 


Means 


Operation:  Operable 


iooperab4:  C.a  Icctlatef  coPaC( 


of  Control:  Gate  Valve 


Inoperable 


Uncontrolled 
S  Other 


Present  Condition  (Describe) :  sM'ce  CAoteA'j  ga-fe  tntchorusm 

tnoceesstfete  but  rtfertcd! u  inoperable  .  Lgflajg^  «r>  rr^ht  qhjtwienf 


^  pl<m  j  a^uals  MSC  mmos  3 £7,  . 
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mere  -fhpr^Uflh  i/)  sflCcVor  flbutfflgjfe 


c.  Movement  -  Horizontal  &  Vertical  Alignment  (Settlement) 


ipnc,  vis/ big- 
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h.  Joints  -  Construction,  etc.  -feto  fonts  trs  bn'ck  fiaVinq  on 

dotJAgftM -fa.ee  of  sPiHu)**|  .  gncfcioorfc  an  abtrffl'terrfc  »S  flexy*  cort+t 
rwaruj  missihp  br»c.kj^  oaen  iotirhs  y  g-PF/oorrcence  -/ram  mortar 

i.  Foundation  reporteilij  -four>d^d  an  bed  rpc4c  j  \ong/htd  trial  _ 

■frtXC-fu.r es  sealed  uji-tih  ramf  acted  c\pjj  _  _ 


j.  Abutments  p av  Cane\ iW>  diu  -h  spalled  and  espded  ConctT-fe  and 

bn&fcs  y'eyta.hon  104  an  fof  _ 

k.  Control  Gates  go^g  an  lo>o-  \osej  QU’tigf-  —  ffS^gCexj*  big  a ru^ _ 

reportedly  m opera  bU  - _ 


1.  Approach  &  Outlet  Channels  approach  Clnonrtl  reporkrdty  SiHcel  uf3  . 
QuH/f  cJr\annt.\  cieor’  <rf  debits.  Han^  trees  a  res  hanging  baolej 


m.  Energy  Dissipators  (Plunge  Pool,  etc.)  5 ‘foiling  basin  -CortneJ  in _ 

rviturgl  stfisarn  channel  <xj  |f>^  ogee  toftr-  Situated  abou+ _ 

50Q  d<X~>ni\ream  of  dam.  Some  cresun  ex\Aer&  on  bonfos _ 

of  basin  j  . 

n.  Intake  Structures  Car lc  house  cui^b  urer  uf&l  in  rrsreVOir.  rtur 

Structural  condifraft  hawetrer-,  ioa4er  su^pUj  -facilifirs  hare  tedb 
abandoned  and  -4b ue&<*  oagledcd.  Mo  dfecfrbk.  equtfifterrt  trisrde. 

o.  Stability  otppSfrft  +v  be  sin  bit . 


p.  Miscellaneous 


CHECK  LIST  FOR  DAMS 
HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


1 


AREA -CAPACITY  DATA: 

* 

Elevation 

(ft.) 

Surface  Area 
(acres) 

c 

Storage  Capacity 
(acre-ft. ) 

1)  Top  of  Dam 

2CG.5 

20 

337 

2)  Design  High  Water 
(Max.  Design  Pool) 

9-01.0 

20 

287 

3)  Auxiliary  Spillway 
Crest 

4)  pool  Level  with 
Flashboards 

_ 

. 

5)  Service  Spillway 

Crest 

201.0 

9-0 

287 

k  Plan  datum  ^  aflprtV-  €<\\jo.\  I'D  HSL  nruoui 

DISCHARGES 


1)  Average  Daily 

2)  Spillway  @  Maximum  High  Water 

3)  Spillway  @  Design  High  Water 

4)  Spillway  @  Auxiliary  Spillway  Crest  Elevation 

5)  Low  Level  Outlet  -  presently  loCfCCexble. 

6)  Total  (of  all  facilities)  @  Maximum  High  Water 

7)  Maximum  Known  Flood 

8)  At  Time  of  Inspection 


3*2. 


Volume 

(cfs) 

h/a 

tsw  cfs 
N/A 


687  t-Ts 
3286  tfe 
8500  c-fe 
-  40  cfs 
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1 


1 


z 

CREST:  ELEVATION:  g-Ofe.S  plan  datum 

Type:  COf^XtAc  cxreb  luco-  cur^h  a.  buJ-fner&S _ 


Width:  “ 

Length: 

8 ‘(s>  -fee-t 

Spillover  un/'tn+rb\Ud  war  ac*b  ss  <\oc4t. 

Location 

r 

SPILLWAY: 

SERVICE 

AUXILIARY 

•JL0\  .0  plan 

datiun  Elevation 

arc. H 

Type 

. _ 

fc5  Seet 

Width 

— 

Type  of  Control 

Uncontrol  led 

Control  led: 

Type 

(Flashboards;  gate) 

Number 

_ 

Size/Length 

- 

Invert  Material 

— 

Anticipated  Length 
of  operating  service 

— 

30  -fceT 

Chute  Length 

Height  Between  Spillway  Crest 

_ 

&  Approach  Channel  Invert 
(Weir  Flow) 

15-4(9/80) 


HYDROHETEROLOG  I CAL  GAGES 


Type  :  _ 

Location:  _ 

Records: 

Date  -  _ 

Max.  Reading  - 

TL000  WATER  CONTROL  SYSTEM: 

Warning  System:  ^OK)£ _ 

Method  of  Controlled  Releases  (mechanisms) 

None  peet-Aite. _ 
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4 


DRAINAGE  AREA:  47  Square  fn>Us _ 

DRAINAGE  BASIN  RUNOFF  CHARACTERISTICS: 

Land  Use  -  Type:  rural  —  uj oodcd  j  dL.griOtA.Hura.l _ 

Terrain  -  Relief:  rnodemic  fAref  slopes^  numeax)S.  'tributary  SfrzamS 

Surface  -  Soil:  qla.Cifl.1  dpP OS rts 

Runoff  Potential  (existing  or  planned  extensive  alterations  to  existing 
(surface  or  subsurface  conditions) 

frt-ecf  slopes;  ref&tirciy  undeotteped  area  qj  «^e/~ _ 


Potential  Sedimentation  problem  areas  (natural  or  man-made;  present  or  future) 
possible  SiHatven  problems  based  o*  pa.fl-  per-far/nance 


Potential  Backwater  problem  areas  for  levels  at  maximum  storage  capacity 
including  surcharge  storage: 

^nxaec.  Co 

ID  acre  & 


Dikes  -  Floodwalis  (overflow  S  non-overflow  )  -  Low  reaches  along  the 
Reservoir  perimeter: 

Location:  nons _ 

Elevation:  _ 

Reservoir: 

Length  g  Maximum  Pool  _ Q.& _ 

Length  of  Shoreline  (g  Spillway  Crest) _ Oj 


(Miles) 

(Miles) 


p*c\bj  \Qexsai  <rv~i  c<ms'tao't  surface  area  of 


1 


93-15-4(9/80) 


NONREPROOUCIBLC  GRID  FORM  149 


Acet  No - 

Comptd  By 
Ck  d  By _ 


DRAINAGE.  /VieeAv  .  =■  .  44  SQ  ^ 

- —  ...  I  -  r- 

lMP(ftfVIC>yS  -  Arf^li/VS  ■  -  wSUr~  iofrac^.  or 

.._..  Si*.  fVAy&fc.  Gre^k-  jhcack-uovr.  ■. 


'rtsevjjovri. 


TKe  oh 


— - 

2o 

44  acres 

aeifiss 

.k>  ki'W 

l  S»ffc®i  VS.' 

44. 


WltSBMl 


60  Pf^AAAETE^S 


-bp  '  Z.6  Kli»4)U.l, 

-  -  I  ■  ■  ■ 

,  .  •  v  ■  I . 

UUjct  rOtwrau  <durah.or\ .  .  ! 


£3  AS  Kr$ 


Project 
Subject 
Detail  . 
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.  l.o'i  k  'II;  Ai.cr  oi*i  one.  of  1 1  j  -■  >  *_■  fo.ir. .  ai  •:  for  f..;!;  o.o..  i:;  oc.:..r:,  rr-mrij  i;  o;:cr  to  tl..- 

Co"  rv.Ml.i  Orar.i  i.n,  *'L.*ny.i 


State  o r-  N' t: w  York 
CONST:  R  V  ATICN  COMMiSSiON 
Albany 


DAM  REPORT 


. /..A. 


CONSRRV.Vl ION  COMMISSION . 


Division  oi  Watkins. 


Gknti.i.  Mr:\ : 


I  have  the  honor  to  make  the  following  report  in  relation  to  the  structure  known  as 
the  . ,.^rro^tw. . Dam. 

A  f .  p  r 

This  dam  is  situated  upon  . LAUaii^.. 

»,  (Give  a: 

in  the  Town  of . . . 


(Give  :;c:r.c  c f  stream.) 

A-  ’-^u. 


~r 


.County, 


about _ . from  the  \  ill  age  or  City  of.  .'A-G G  iCA-  •  Jl . . 

The  distance.  . stream  from  the  clam,  to  tbc.../ZZrrJa _ ci . . , 

\Vp  or  «!?r.r.)  (Give  -.ante  o:  r.-Ma'd  a:.:  y.:o.i~  o-  t  *  ;  >i •*) 

is  about. ..-/Cv-tT^C’. . 

i State  i!. stance) 

The  dam  is  now  owned  by. . . 

.  /  J  (Give  ra:rr  ar.n  ;  dircss  in  .V:  j 

and  was  built  in  or  about  the  year . ,  and  was  extensively  repaired  or  Ac  msu  eetod 

during  the  year . 

As  it  now  stands,  the  spillway  portion  of  this  dam  is  built  of. .  G,  .•t.c.lt<£t . .  . 

vM.'.tc  w'.;.*  .it  c  r-..« ^n-y,  «  r  i;  .  *) 

and  the  other  portions  are  built  of . CLetnn. iv-fLc. Ci, . . .  . 

i^hv.c  o:  tnasewr.*,  c«.r  rit- .  ta:*h  rr  ;i. with  or  v.-.'i:  '.’.t  :  :  Y.' 

As  nearly  as  I  can  learn,  the  character  of  the  foundation  bed  under  the  spillway  ] . >rtion 
of  the  dam  is . -.-.....I . . 

I 

found:, tion  bed  is . ! . 


and  under  the  remaining  portions  such 


cf  tile  i!  .Til  l  'S,  iv«M\"in  ill  pv.itlo'i  i:i  rel.itioii  to  b t< i!  ! ill  's  or 


t 


e  C/, 


'!'(■  t ’  ".--"'i  t.i  lids  dam  is . ’  iTZ 


i,  i  '' '  ■ 


weir  puiiiuii,  i-  about . J.d. . feel  lor.^,  an< l  the  c; v>t  ot  tnc  spillway  is 

about . feet  below  the  abutment. 

The  mii.il.wr,  .size  anJ  location  vi  discharge  pipes,  waste  p:pes  or  .;at winch  may  be  t:a  o 


for  drawing  off  the  water  from  behind  the  dam.  are  as  follows 


At  the  time  of  this  inspection  the  water  level  above  the  dam  was . ft . J . in. 

be  o\\  ^  crest  of  the  spillway, 
above  K  J 

estate  brieflj',  in  the  space  below,  whether,  in  yotr  judgment,  this  dam  is  in  goad  condition,  or  bid  condition,  describing  particularly 
any  leaks  or  cracks  or  erosions  which  you  may  have  observed.) 


jjLfri 


6>trf~d 


Reported  by 


•  S'  .Mlft) 


.tv?. . r-  X.  . .  . 

<A.*J:c>$  I*.  »x  or  K.  V.  I).  r.Mitc) 

/  ■  ;  . 

. 

'  **"  (Nr.rnc  or  pWc) 

/ 


»»  »>  It  •  C  .1*  I.'  ’/ 


S<>  "P<-  Or.v'V  . 


]‘:1I  . •"{  :.  :  r.-  c<  ns  p.--‘*;U  f«-r  each  <i.m  in 

Conservation  Ccmmis.sion,  Albany,  A’.  Y. 


oi  i  I  k  i  a*i. '  i  .  ::<  i  ;ii  S 


1.  Name  anti  address  of  o\vnar«Ci.ty..iy.ai*T..^sJJcV.jc...C.c.»....J.V'.T'.-.vi..J.!j»iU . 

2.  Date  ol  con.-;’ ruction..— . 1:.  u,i. . . 


3.  Uses  of  impounded  water . Qi.t.y...'Vr».t.'?r..U.ain» 

4.  Character  of  foundation  bed . Po.?k« . . 


5.  Material  cf  waste  spill . . . .0  m.-.rrie, 


6.  Length  of  waste  and  depth  below  dam  ,.?i.li.fi^.o...0.Q;'lt»t...P*jl?<L..b.f.l.9.ir...Ur!yr.  ...f’J.'.t*. . 

7.  Total  length  of  dam  including  waste  ....II.Qf.t.*, . 


8.  Material  of  dam . Cone r«t«. 


9.  Discharges,  size  and  local ...l.r.o.ri.  p. i u* y. . p.'.i  repi n  • . .n t .?.t  .. 

Below  sketch  section  of  waste  and  section  of  dam,  with  greatest  heights  and  top  thickness 
and  bottom  thickness.  On  opposite  side  sketch  general  plan  of  dam  and  give  distance  from 
a  bridge  or  from  a  tributary  stream.  _ 

i 

/  /  0  \  -  i  i  \  c~  ^  Y 

\  X  i  r  s 


'  NX 


c* 

•  ^ 


_ $  // 


g . I 


ft - 


^  y.  (Si  •  util iirr,  :;ud  dale.) 

\.\fc 

(/  n  -  ,  .'v 

.  /.v- »  «  */., 


/K  -:>/<.  &£■  /1.  '■  r/n,  i\i't  e  ■  •  * 


NEW  YORK  STATE  DEPARTMENT  Or  L ' I R  f  K  "■  fT  NTA  L  CONSERVATION 
DAM  INSPECTION  RETORT 

(By  Visual  Inspection)  C//J?  */  ///Z'/c/S 


River  Basin 

Town 

County 

Hazard  Class* 

truth  O 

AvN/’//v; 

c 

~7/o 


Type  of  Construction 

□  Earth  w/concrete  spillway 

□  Earth  w/drop  inlet  pipe 

□  Earth  w/stone  or  riprap  spillway 

[X]  Concrete  ) 

|  |  Stone 

□  Timber 

Estimated  Impoundment  Size 

□  1-5  acres 

□  5-10  acres 

H  0ver  10  acres  C/*+ 


///■A/’  c' 


|  |  Water  Supply 

Til  Power 

□  Recreation 

|  |  Fish  and  Wildlife 

□  Farm  Pond 

rpi  No  Apparent  Use-Abandoned 

,, J/'.  4  Ac 

\fe~  J‘ 


u  u-'-tz*  A 

Estimated  Height  of  Dam  above  Streambed 
f~~|  Under  10  feet 

Q  10-25  feet 

i71  Over  25  feet  3o  ' 


Condition  of  Spillwa 
[Xl  Service  satisfactory  pj 

□  i"  need  of  repair  or  maintenance 

Explain:  f  c^ru.  o^<».  /£„  J y 


ory  |~j  Auxiliary  satisfactory 

or  maintenance  I  1  In  need  of  repair  or  maintenance 

.  /A  /l/<r-ne-  .  / 

-T-f. .  <  v~ZfV_  C^ru.  desr*,  /C;,  J  /-_Srr_A’t  rsi.  O  / _ 


Condition  of  Non-Overflow  Section 

□  Satisfactory 

|  |  In  need  of  repair  or  maintenance  Explain:  _jAc. i£_ 


Tw  ■ _ Ot  <S>  y„  A  / _ 


Co ndition  of  Mechanical  Equipme 

|  |  Satisfactory 

|  |  In  need  of  repair  or  maintenance  Explain:  _ 


Evaluation  (From  Visun 1  Inspection) 

p7]  No  defects  observed  beyond  normal  maintenance 

□  Repairs  required  beyond  normal  maintenance 

*Ex plain  Hazard  Class,  if  Necessary  _  _  _  _ 

t. ' tjru’ •  / ii /•.  i t  Ry-  o  /,s  o/'j  A  /  / ~  /■, „ . .  s  _ 


ci  Nt'.w  VO"i; 


•  *  i  -  x  i  i . 

i>epart.\?i;\t  or 

twiutwr  at \h  9itniejjnr 

AM’.ANY 


Report  of  a  Structure  Impounding  Water 


To  assist  in  earning  out  the  provisions  of  Section  >2  of  the  Conservation  Lav.',  Kin”  Chapter  LX  V  of  the 
Consolidated  Laws  of  Xtw  York  State,  relating  to  safeguarding  life  and  property  and  tl.o  erection,  loconslruclion, 
or  maintenance  of  structures  for  impounding  water,  owners  of  such  structures  are  requested  to  fill  out  as  completely 
as  possible  this  report  form  for  each  such  dam  or  reservoir  owned  within  the  State  of  Ne.v  York  for  which  n  >  pku'.a 
or  reports  relative  thereto  arc  on  file  in  this  Department,  and  to  return  this  report  form,  together  with  prints  or 
photographs  explanatory  thereof  to  this  department. 


1.  The  structure  is  on....* 


. in  the 


(G 


. flowing  into 

.and 

/s'easn/rosTy  £s/>  /s/js/jl  <2/  //'/sesca  . 

ivc  exact  distance  ai.d  Oi.icti.  n  ftcii>  a  uxll-kr.  v  ff  L:.d*:e,  data  .village  r.*r.:-»  c:  -fc-ftads  rr.*  -rh  r  j  r.  i,rr..tit) 


Town  of . . County  of . */.  _ _ and . . 


2.  Is  any  part"  of  the  stmeture  built  upon  or  does  its  pond  flood  any  State  lands? . PTA& .  .  . 

3.  The  name  and  address  of  the  owner  is .  . CAs/Ayr OyZ. . S/^f’esCCL 

4.  The  structure  is  used  fox....//?/ /i ..(/fee. ......  .  /assfier^.  .  .. 

3.  The  material  of  the  right  bank,  in  the  direction  with  the  current,  is .  '?/.'>/? /ArJ i . ;  at  the 

O’/  <?<"C  V'Crf/ctt/  or  Otrarfvsttqinn  •‘ore?  *ft:  *<?/,'/'  ■fClVe/jew  crj 

spillway  crest  elevation  this  material  has  a  top  slope  of . ....  inches  vertical  to  a  foot  horizontal  on  the 


center  line  of  the  structure,  a  vertical  thickness  at  this  elevation  of... (//?, gC-v  re  .f  <•  ct ,  n.el  the  top  suriVo  extends 

for  a  vertical  height  01 .  . AO .  ...feet  above  the  spillway  crest. 

,  /  _  y'O  Cz/'Ci?/ 

6.  The  material  of  the  left  bank  is . *Jr//a/J./Ccx:f£. . ;  .— r .  ■ . 1  ttih-Ik s 

ml,  a  thickness  <?l...lhifc/iout.t?...ie\:\.  and  a  height  of . rr?.C? . feet. 


7.  The  natural  matt. rial  of  the  bed  on  which  the  structure  rests  is  (clay,  sand,  gr.A.l,  boulders,  granite,  shale, 
slate,  limestone,  etc.) . .  . . . 


8.  Slate  the  character  of  the  bed  and  the  banks  in  respect  to  the  hardness,  p.  rvkia.  ness,  water  In  urir.g,  epi  l 

of  exposure  to  air  ami  to  water,  uniformity,  etc . v  /4c-.-  sVt'oc/^r  ■Af,y'(’/'us<x  \ £ 

jT/toA  y’f'o/*  /’Sy  coorAir-  A.ar/Ay  t'r/cj&r  <~/scrr ^  &/<•(?. /Ac*'  Aa*J  A/''/C 
.  ,  •  •  •*  • 

...  ^frifrer/a/ycvy'<?  eyc'/t'oc-srs  ,  PA'rr’r  J^'Att  /  *  /CU.  /('<.-/  S  .  <,s'A*  *,.*  A' 

cAfy cr;;  /Pete  yrU'ce'/  J&*T. yiro'fW,  ■  <*/  j/rA*)'^A’rrer  V 


rj.  It  the  bed  is  in  ku.i  i  •.  the  lave;;  hori/oiu.il  <>r  inclined? 
<!iacti(>n  of  (ho  la  ih.nntnl  ripping  ivhtti\e  to  the  axis  of  the  ma 
of  the  layer,  in  a  plane  pel  pi  ndinsl.ir  In  the  horizontal  outcropping?. 


//0S VS.Crj ■/, ■>/  .  It  incline- 1  what  is  Mu- 
in  :  iiuciure  an.!  t!:e  inclination  .1  ■Hr.  el  am 


10.  What  is  the  thickness  of  the  layers:  . .  .  7b  . 

11.  Are  there  any  porous  scams  or  fissures: .  y,  r  /v.y<2  cZrcrr.&j  . 

”12.  'file  watershed  at  the  above  structure  and  draining  into  the  pond  formed  thereby  is  “Y?  Q  - ..sc;eare  miles. 

i  j.  The  pcr.d  area  at  the  spillway  crest  elevation  is . .Q . acres  and  the  peed  impound:?.  /2,  °/  C  O  O 

cubic  feet  ol  water.  / 

L/^  ^>,Y/c'c/^Z/ 

i.|.  The  maximum  known  flow  of  tiro  stream  at  the  r.tmcture  was...  Bt  <so  c  ..cubic  feet  per  second  on 

z/,  /<?&£' ...: ... 

\i>.-. .  i 

IS-  Ifas  the  spillway  capacity  ever  been  exceeded  by  a  high  flow? .  y\/c> . . 

Can  any  possible  feed  flow  from  the  pond  otherwise  than  through  the  wastes  noted  under  17  and  18  of  this 

report? . .  If  so,  give  the  location,  the  length  and  the  elevation  relative  to  the  spillway  crest  and  the 

character  and  slopes  of  the  ground  of  such  possible  wastes . 


16.  State  if  any  damage  to  life  or  to  any  buildings,  roads  or  other  property  could  be  caused  by  any  pos-ible 
failure  of  the  above  structure.  Describe  the  location,  the  character  and  the  use  of  buildings  below  the  structure 
which  nr giit  be  damaged  by  any  failure  of  the  structure;  of  roads  adjacent  to  or  crossing  the  stream  below  the 
structure,  giving  the  lowest  elevation  of  the  roadway  above  the  stream  bed  and  giving  the  shape,  the  height  and  the 
width  of  stream  openings;  and  of  any  embankments  or  sleep  slopes  that  any  food  could  pass  over.  Also  indicate 

the  character  and  use  made  of  the  ground  below  the  structure. . 


.  ,/wc?  C>~s-*ru /fY..  css-tc/ 

X>  CT/cr-css^  , . 


17.  Wastes.  The  spillway  of  the  above  structure  is . .3  . feet  long  in  the  clear;  the  waters  are 

held  at  the  right  end  by  a  bride  ** a//  kmH  inta ^!*...  tnc  top  of  which  is . >5!r6" . feet  above  the  spillway 

crest,  and  has  a  top  width  of . /.O  . feet;  and  at  the  left  end  by  a...  . e/t//c> .  . ,  the 

top  of  winch  is . sJT  rt" . feet  .above  the  spillway  crest,  and  has  n  top  width  of..  /O  . feet. 

_ /T/oo</  ejizctyirsjm}  os'*.r  y 

18.  There  is  also  fur  food  di-inai  go  a  tttpc.vVfeAf ^  ./  inches  inside  die.uk  :>.r  and  tl.e  l>  *m  i  -. . 

feet  below  the  spillway  crest;  and  a  (sluice,  gate  outlet  1 . . feet  wid- 

feet  high,  and  the  b"'.(-  :n  is . Kit  below  pdhv.iy  .  t. 


in  the  eh  ;.r  bv . 


sSiis.'fc. 

19.  Apron.  Jicr,  -.  Ute.-Epriv.uy  1  here  is  an  apron  built  of . 

•  L  v.  m.» j...  .  *•  »  v  li *}  ];«.  i!» *v. .  !•.  •  . .  ..  . . .  ..  ; 

fur  a  witltli  of . . feet. 

20.  JIas  the  structure  any  weaknesses  which  arc  liable  to  cause  its  failure  in  high  flows? . . 


21.  Sklti  lies.  On  the  back  of  this  report  make  a  sketch  to  scale  for  each  di'Ycrcnt  cross-section  of  the  above 
structure  St  the  great'.--.  depth:  giving  the  height  ami  the  depth  from  the  surface  of  the  foundation, --the  l..ut lorn  width, 
the  top  width  (for  a  concrete  or  masonry  spillway  at  two  feet  below  the  creel),  the  elevation  of  the  top  in  reference 
to  the  spillway  crest,  the  length  of  t!;e  section,  and  the  material  of  which  the  section  is  constructed;  on  the  spih\,  ;.v 
scctic-n  show  a  cross  section  of  the  apron,  giving  its  width,  thickness  and  material,  anti  show  the  abutment  or  wash, 
wall  at  the  end  of  the  spillway,  giving  its  heights  and  thickness.  Marl:  each  section  with  a  capital  letter.  Also 
sketch  a  plan;  show  the  above  sections  by  their  top  lines,  giving  the  mark  and  the  length  of  each;  the  openings  bv 
their  horizontal  dimensions;  the  abutments  by  their  top  width  and  top  lengths  from  the  upstream  face  of  the  spill¬ 
way  section;  and  outline  the  apron.  Also  sketch  an  elevation  of  each  end  of  the  structure  with  a  cross  section  of 
the  banks,  giving  the  depth  and  width  excavated  into  the  banks. 

22.  Water  Supply.  The  waters  impounded  by  the  above  structure  have  (not)  been  used  for  a  public  water 

supply  since . /.*?//....  by . .  ^ . . 
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Smith.  E.  Kuichlino,  B.  Shirreffs.  Georoe  Y.  Wisner, 

Edwin  Dcryea,  Jr.,  O.  S.  Williams.  Charles  L. 
Harrison  and  Silas  H.  Woodard. 

Part  1 

HISTORY,  DESIGN  AND  CONSTRUCTION. 

Bt  Charles  L.  Harrison.  Iff.  Am.  Soc.  C.  E. 

The  Cite  of  Denver,  Colorado,  with  a  population  of  about  lf>0  000, 
i*  supplied  with  water  by  The  Denver  Union  Water  Company,  a  cor¬ 
poration  which  was  formed  in  1894  by  the  consolidation  of  the  Citizen* 
Water  Company  »nd  the  American  Water-Works  Company,  both  ol 
which  had  previously  beeD  furnishing  water  to  the  city  and  to  private 
consumers. 

General  Conditions. 

Denver  is  situated  about  15  miles  from  the  eastern  foothills  of  the 
Rocky  Mountains,  in  what  is  known  as  the  semi-arid  region  of  the 
West.  The  elevation  of  low  water  in  the  South  Platte  River,  at 
•  Presented  at  the  meeting  of  May  4th.  1904 
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■at  au  elevation  of  about  150  ft.,  wliere,  on  aeeount  yf  Mr  Wiiimne 
of  about  200  ft.  would  l>c  necessary.  Limiting  torn 
commuted  by  the  authors  for  the  existing  structure, 
n  arch  of  about  25  ft.  thickness  would  be  required, 

>  that,  it  wonld  decrease  to  1-ft.  or  any  greater  thick- 
Birod,  at  the  top,  without  increasing  th®  stresses 
ch  the  authors  allowed  in  the  structure  as  they  de¬ 
stress,  as  they  show  it,  is  about  240  lb.  per  sq.  in.,  or 
ft.,  and,  taking  that  as  a  limiting  stress,  which,  all 
rfectly  safe  stress  for  masonry  of  this  character,  a  dam 
flight  have  been  ^signed  for  this  place  having  a  maximum  thickness 
of  25  ft.,  and  from  that  reducing  to  any  desired  thickness  at  the  top; 
that  design  being  a  simple  vertical  cylindrical  arch  above  the  150-ft. 
contour,  and  being  of  smaller  radius  below. 

Another  solution  thaVappears  in  this  case,  is  to  have  designed  the 
dam  as  an  inverted  cone, 'and  the  spot  would  have  been  quite  favor¬ 
able  for  such  a  treatment.  \It  will  be  recalled  that  the  thrust  of  aD 
arch  under  normal  loads  is  equal  to  the  pressure  on  the  extrados  into 
(he  radius  of  the  extrados — not  that  of  the  center  line,  as  is  often 
incorrectly  assumed — so  that,  by*  varying  the  radius,  the  thickness,  or 
the  total  thrust  to  be  taken  by  the^arch,  may  be  varied.  Starting  in 
that  way,  it  would  be  possible  to  make  the  dam  of  equal  strength,  but 
much  less  than  25  ft.  in  thickness  at  the  base,  if  such  were  desired. 

Whether  or  not  it  would  be  sa^e  involves  consideration  of  the  permea¬ 
bility  of  tbe  masonry,  and  thgt  is  possibly  an  opeD  question  with  some. 

Still  another  treatment  would  have  been  to  make  the  base  of  the 
dam  a  segment  of  a  sphere,  and.  recalling  that  the  thrust  in  a  spher¬ 
ical  dome  is  only  one-half  of  that  in  a  cylinder  of  equal  radius,  still 
less  material  might  thus  be  used  id  tbe  base  of 'X-he  dam,  and  then,  as 
the  upward  thrust  of  the  sphere  would  have  to  be  absorbed  by  the 
weight  of  the  material  above  it,  the  radius  of  tb\  sphere  would  be 
limited  to  that  giving  a  thrust  not  greater  than  t\e  weight  of  the 
material  above  it*  equator.  \ 

These  are  only  oflered  as  possible  solutions,  and  tlVre  may  ha\e 
been  reasons,'  other  than  structural  onps,  for  not  adopting  such 
departures  from  former  general  practice. 

Not  long  ago  it  fell  to  the  speaker’s  lot  to  design  a  dam  for  a  spot 
which  seemed  to  be  equally  well,  if  not  even  better,  suited  for  the  arch 
solution  of  the  problem,  and,  as  illustrating  a  purely  arch  design,  that 
location,  tbe  structure  designed,  and  the  structure  built,  are  shown  in 
Plat  es  XX,  X  and  XI.  This  site  was  in  the  vicinity  of  Ithaca,  N.  V  . 
about  2  miles  from  the  center  of  the  towD,  and  tbe  work  was  designed 
for  the  Ithaca  Water-Works  Company. 

The  Six-Mile  Creek  Dam. 

Location  and  Conditions.  —  Six-Mile  Creek,  a  stream  having  a  quite 
precipitous  drainage  area  of  about  48  sq.  miles  above  tbe  point  in 
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